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PURPOSE: To provide a mask ROM operating at high 
speed by reducing load capacity generated at bit 
lines. 

CONSTITUTION: The value of a data line D1 to which 
bit lines B1-B4 are connected via N channel MOS 
transistors S1-S4 is inputted to an either input 
terminal A of a 2-1 selector SEL via a sense 
amplifier. The output of the sense amplifier SA1 is 
inverted by an inverter INV1 and inputted to the 
other input terminal B of the 2-1 selector SEL The 
value of a data line D2 to which N channel MOS 
transistors T1, T2 are connected is inputted to a 
signal selecting terminal S of the 2-1 selector SEL via 
a sense amplifier SA2. When a high level signal is 
inputted to the signal selecting terminal S of the 2-1 
selector SEL, the input terminal B is selected, and 
when a low level signal is inputted, the other input 
terminal A is selected. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2-**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 



[Claim 1] The mask ROM characterized by to have a reversal means reverse the data on the 
bit line which is the mask ROM from which the output value from this memory cell differs 
according to whether the drain electrode of the transistor which constitutes a memory cell is 
connected to the bit line, and was chosen, a selection means choose one side among the data 
on said bit line, and the reversal data of said reversal means, and the control means that 
control selection actuation of said selection means according to whether which bit line 
chooses. 



[Translation done.] 
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DETAILED D ES CRIPTIO N 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the mask ROM in which ROM data 

are written by contact or the metal layer wiring process about a mask ROM. 

[0002] 

[Description of the Prior Art] Conventionally, in this kind of mask ROM, as shown in drawing 
2 , the N-channel MOS transistors (it considers as a transistor below) C1 1-C14 which 
constitute a memory cell, C21-C24, C31-C34, and the source electrode of C41-C44 are 
connected to a power supply terminal. ROM data are rewritten by whether these transistors 
C1 1-C14. C21-C24, C31-C34, and the drain electrode of C41-C44 are connected to a bit line 
B1 - B4, or it sets without connecting. 

[0003] Change of the potential of these transistors C1 1-C14. C21-C24, C31-C34, the bit line 
B1 by C41-C44 - B4 is detected by the sense amplifier SA 1, and is outputted as ROM data. 
[0004] In addition, about TAT (turn around time), since it is advantageous to perform rewriting 
of ROM data at metal layer wiring or contact, and a through hole process, generally it is 
performed by ASIC (LSI for specified uses). 

[0005] The read-out actuation from a mask ROM is explained using this drawing 2 . First, if a 
word line W1 and the selection signal Y1 of a column are chosen, the potential of the gate 
electrode of a transistor C1 1 goes up to VDD, and a transistor C1 1 turns on. If a transistor 
C1 1 turns on, since the drain electrode of a transistor C1 1 is connected to the bit line B1, a 
transistor C1 1 reduces the potential of a bit line B1. A sense amplifier SA 1 reads this as a 
low level. 

[0006] Moreover, if a word line W2 and the selection signal Y1 of a column are chosen, the 
potential of the gate electrode of a transistor C21 goes up to VDD, and a transistor C21 turns 
on. Since the drain electrode of a transistor C21 is not connected to the bit line B1 even if a 
transistor C21 turns on, a transistor C21 does not reduce the potential of a bit line B1. This is 
read as a sense amplifier SA 1 being high-level. In addition, it operates like [ other 
transistors ] the above-mentioned actuation. 

[0007] As mentioned above, when ROM data are rewritten by whether the drain electrode of a 
transistor is connected to a bit line, or it sets without connecting, the number of the 
transistors connected to each bit line depending on the contents of ROM data may become 
irregular. Since various un-arranging may arise when the number of the transistors connected 
to a bit line becomes irregular, the drain electrode of all transistors is connected to a bit line, 
and it is proposed with the technique in which ROM which makes equal capacity of the drain 
part attached to a bit line was indicated by JP,3-105798,A. However, if it carries out like the 
above, since the capacity of the drain part attached to a bit line will serve as max, a read-out 
rate becomes slow. 
[0008] 

[Problem(s) to be Solved by the Invention] In the conventional mask ROM mentioned above, 
when the drain electrode of a transistor is connected to a bit line, the capacity of a drain part 
is attached to a bit line, but in not connecting the drain electrode of a transistor to a bit line, 
it does not attach the capacity of the drain part to a bit line. 
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[0009] Therefore, with a bit line with few transistors linked to a bit line with many transistors 
which connect, a big difference is attached to the capacity of the drain part attached to a bit 
line, and this difference turns into a difference of the variation of the signal level between the 
bit lines of the same time of day, and it appears. The access time when leading in a bit line 
with many transistors which connect is overdue, and since it is necessary to consider the 
case where the drain electrode of all transistors is connected to a bit line like bit line B-2 
shown in drawing 2 as worst conditions, there is a problem that the access time which can be 
guaranteed will become late. 

[0010] Then, it is in the purpose of this invention being able to reduce the load-carrying 
capacity attached to a bit line, and offering a high-speed mask ROM conventionally. 
[0011] 

[Means for Solving the Problem] The mask ROM by this invention is a mask ROM from which 
the output value from this memory cell differs according to whether the drain electrode of the 
transistor which constitutes a memory cell is connected to the bit line. It has a reversal 
means to reverse the data on the selected bit line, a selection means to choose one side 
among the data on said bit line, and the reversal data of said reversal means, and the control 
means that controls selection actuation of said selection means according to whether which 
bit line is chosen. 
[0012] 

[Example] Next, one example of this invention is explained with reference to a drawing. 
[0013] Drawing 1 is the circuit diagram showing one example of this invention. In drawing, 
C1 1-C14, C21-C24, C31-C34, and C41-C44 are the N-channel MOS transistors (it considers 
as a transistor below) used as a memory cell, W1-W4 are word lines, and B1 - B4 are bit lines. 

[0014] As for all of the above-mentioned transistors C11 -01 4, C21-C24, C31-C34, and C41- 
C44, the source electrode is connected to the grand line, and the drain electrode of 
transistors C21, C23, and C34 is connected to bit lines B1 and B3 and B4, respectively. 
[0015] Moreover, a bit line B1 - B4 are connected to the data line D1 through the N-channel 
MOS transistor (it considers as a transistor below) S1 - S4. The data line D1 is connected to 
the input of a sense amplifier SA 1, and the output of a sense amplifier SA 1 is connected to 
one input A of two to 1 selector SEL, and the input of an inverter INV1. The output of an 
inverter INV1 is connected to the input B of another side of two to 1 selector SEL. 
[0016] The source electrode of the N-channel MOS transistor (it considers as a transistor 
below) T1 - T four is connected to the grand line, and the drain electrode of transistors T1 
and T2 is connected to the data line D2. The data line D2 is connected to the input of a 
sense amplifier SA 2, and the output of a sense amplifier SA 2 is connected to the signal 
selection terminal S of two to 1 selector SEL. 

[0017] 2-1 selector SEL will choose the input B of another side, if high level is inputted into 
the signal selection terminal S, and if a low level is inputted into the signal selection terminal 
S, it will choose one input A. 

[0018] Actuation of one example of this invention is explained using this drawing 1 . First, 
when a transistor 01 1 is chosen, a word line W1 and the selection signal Y1 of a column 
become high-level, and a word line W2, W3, and W4 and the selection signals Y2, Y3, and Y4 of 
a column serve as a low level. 

[0019] Since the drain electrode of a transistor C1 1 is not connected to the bit line B1 even 
if a word line W1 becomes high-level at this time, the potential of a bit line B1 and the data 
line D1 is not pulled down by the low level. Therefore, high level is inputted into one input A of 
2-1 selector SEL, and a low level is inputted into the input B of another side, respectively. 
[0020] Moreover, if the selection signal Y1 of a column becomes high-level, since the gate of 
a transistor T1 will become high-level, the potential of the data line D2 is pulled down by the 
low level through a transistor T1, and a low level is inputted into the signal selection terminal 
S of 2-1 selector SEL. Therefore, since the input B of another side is chosen in 2~1 selector 
SEL, a low level is outputted from 2-1 selector SEL 

[0021] When a transistor C21 is chosen, a word line W2 and the selection signal Y1 of a 
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column become high-level, and a word line W1, W3, and W4 and the selection signals Y2, Y3 t 
and Y4 of a column serve as a low level. 

[0022] If a word line W2 becomes high-level at this time, since the drain electrode of a 
transistor C21 is connected to the bit line B1, the potential of a bit line B1 and the data line 
D1 is pulled down by the low level. Therefore, a low level is inputted into one input A of 2-1 
selector SEL, and high level is inputted into the input B of another side, respectively. 
[0023] Moreover, if the selection signal Y1 of a column becomes high-level, since the gate of 
a transistor T1 will become high-level, the potential of the data line D2 is pulled down by the 
low level through a transistor T1, and a low level is inputted into the signal selection terminal 
S of 2-1 selector SEL. Therefore, since the input B of another side is chosen in 2-1 selector 
SEL, high level is outputted from 2-1 selector SEL 

[0024] When a transistor C13 is chosen, a word line W1 and the selection signal Y3 of a 
column become high-level, and a word line W2, W3, and W4 and the selection signals Y1 f Y2, 
and Y4 of a column serve as a low level. 

[0025] Since the drain electrode of a transistor C13 is not connected to the bit line B1 even 
if a word line W1 becomes high-level at this time, the potential of a bit line B1 and the data 
line D1 is not pulled down by the low level. Therefore, high level is inputted into one input A of 
2-1 selector SEL, and a low level is inputted into the input B of another side, respectively. 
[0026] Moreover, since the drain electrode of transistor T3 is not connected to the data line 
D2 although the gate of transistor T3 becomes high-level if the selection signal Y3 of a 
column becomes high-level, the potential of the data line D2 is not pulled down by the low 
level through transistor T3, but high level is inputted into the signal selection terminal S of 2- 
1 selector SEL Therefore, since one input A is chosen in 2-1 selector SEL, high level is 
outputted from 2-1 selector SEL. 

[0027] When a transistor C23 is chosen, a word line W2 and the selection signal Y3 of a 
column become high-level, and a word line W1, W3, and W4 and the selection signals Y1, Y2, 
and Y4 of a column serve as a low level. 

[0028] If a word line W2 becomes high-level at this time, since the drain electrode of a 
transistor C23 is connected to the bit line B1, the potential of a bit line B1 and the data line 
D1 is pulled down by the low level. Therefore, a low level is inputted into one input A of 2-1 
selector SEL, and high level is inputted into the input B of another side, respectively. 
[0029] Moreover, since the drain electrode of transistor T3 is not connected to the data line 
D2 although the gate of transistor T3 becomes high-level if the selection signal Y3 of a 
column becomes high-level, the potential of the data line D2 is not pulled down by the low 
level through transistor T3, but high level is inputted into the signal selection terminal S of 2- 
1 selector SEL Therefore, since one input A is chosen in 2-1 selector SEL, a low level is 
outputted from 2-1 selector SEL. 

[0030] Consequently, when a bit line B1 and the transistors C1 1, CI 2, C21, C22, C31, C32, 
C41, and C42 which can connect with B-2 are chosen, the data on the data line D1 are 
reversed and outputted with an inverter INV1. Moreover, when a bit line B3 and the 
transistors C13, C14, C23, C24, C33, C34, C43, and C44 which can connect with B4 are 
chosen, the data on the data line D1 will be outputted as it is. 

[0031] Therefore, an output value when transistors C11-C14, C21-C24, C31-C34, and C41- 
C44 are chosen, respectively can obtain the same output as the conventional circuit shown in 
drawing 2 . 

[0032] Moreover, in drawing 2 , although four transistors were connected to the bit line B1 at 
three transistors and bit line B-2, respectively, since only zero transistor is connected to a 
bit line B1 at one transistor and bit line B-2, the capacity of the drain part attached to a bit 
line B1 and B-2 can be decreased, and it can speed up [ from which potential changes ] by 
this example shown in drawing 1 . In addition, the process with possible realizing at the same 
process as the process which rewrites ROM data which connects a transistor T1 - T four to 
the data line D2 is clear. 

[0033] Thus, the digit forjudging whether each bit line B1 - B4 are made to reverse an output 
is prepared. A reversal output is chosen when the drain electrode of many transistors 
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connects with a bit line B1 - B4 at the time of a normal rotation output. By choosing a normal 
rotation output, when only the drain electrode of a small number of transistor is connected to 
a bit line B1 - B4 When choosing a reversal output, the transistor of a large number 
connected to a bit line B1 - B4 at the time of a normal rotation output can be separated from 
a bit line B1 - B4. Therefore, the load-carrying capacity attached to a bit line B1 - B4 can be 
reduced, and a high-speed mask ROM can be realized conventionally. 

[0034] In this case, the transistor connected to a bit line B1 - B4 performs decision of a large 
number or a fraction by whether it is over 50%. That is, if the transistor connected to a bit line 
B1 -B4 is over 50%, the transistor connected to a bit line B1 — B4 can be made into less 
than 50% by choosing a reversal output like this example. 

[0035] In addition, although one example of this invention described the memory chip of a 
simple substance, it is clear that it is applicable to 1 chip microcomputer, the memory in 
Logic LSI, etc., and it is not limited to this. 
[0036] 

[Effect of the Invention] As explained above, the load-carrying capacity attached to a bit line 
by choosing one side among the data and reversal data on a bit line according to whether 
which bit line is chosen according to this invention can be reduced, and it is effective in the 
ability to offer a high-speed mask ROM conventionally. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] ^ ~ ~ ~~ ~~ — 

[Drawing 1] It is the circuit diagram showing one example of this invention. 
[Drawing 2] It is the circuit diagram showing the conventional example. 
[Description of Notations] 

C1 1-C14. C21-C24, C31-C34, C41-C44, S1 - S4, T1 - T four N-channel MOS transistor 
W1-W4 Word line 
B1 - B4 Bit line 
D1, D2 Data line 

Y1-Y4 Selection signal of a column 
SA1, SA2 Sense amplifier 
INV1 Inverter 
SEL 2-1 selector 



[Translation done.] 
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DRAWINGS 
[Drawing 11 
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